Design and development of thermolytic DNA oligonucleotide prodrugs.
Deoxyribonucleoside phosphoramidites functionalized with the thermolytic 2-(N-formyl-N-methyl)aminoethyl group for phosphorus protection (1a-d) have been prepared and employed in the solid-phase synthesis of CpG ODN fma1555. Given that this modified oligonucleotide can be converted to the immunomodulatory CpG ODN 1555 under neutral conditions at 37 degrees C, its biologic activity was demonstrated in vivo by studies showing that intraperitoneal administration of CpG ODN fma1555 in mice resulted in the activation of cytokine-secreting splenocytes. Furthermore, administration of CpG ODN fma1555 to mice that were challenged intradermally in the ear with live L. major metacyclic promastigotes, reduced the severity of Leishmania skin lesions over time to an extent similar to that obtained with CpG ODN 1555. In another infectious model experiment, CpG ODN fma1555 protected newborn mice from death (65% survival) when administered 3 days before infection with the aggressive Tacaribe (TCRV) virus. A comparable immunoprotection was obtained by treatment of TCRV-infected mice with CpG ODN 1555 administered on the same day of infection (45% survival). However, when TCRV-infected mice were treated with CpG ODN fma1555 on the day of infection, they died as a consequence of the relatively slow conversion of the oligonucleotide prodrug to the bioactive CpG ODN 1555. Co-administration of both CpG ODN 1555 and CpG ODN fma1555 to mice 3 days prior to TCRV infection or on the day of infection provided protection from death (45-65% survival) and thus widened the immunoprotection window against TCRV-infection.